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A i rbo rne  remote sens ing  systems, as w e l l  as those on board  e a r t h  o r b i t i n g  
s a t e l l i t e s ,  sample e lec t romagne t i c  energy i n  d i s c r e t e  wavelength r e g i o n s  and 
c o n v e r t  t h e  t o t a l  energy sampled i n t o  da ta  s u i t a b l e  f o r  p rocess ing  by d i g i t a l  
computers. I n  general ,  however, the t o t a l  amount o f  energy reach ing  a sensor 
system l o c a t e d  a t  some d i s t a n c e  from the  t a r g e t  i s  composed n o t  o n l y  o f  t a r g e t  
r e l a t e d  energy, but ,  i n  a d d i t i o n ,  con ta ins  a c o n t r i b u t i o n  o r i g i n a t i n g  f rom t h e  
atmosphere i t s e l f  ( t h r o u g h  which the t a r g e t  r e l a t e d  energy must pass). Thus, 
if a researcher  i s  p a r t i c u l a r l y  i n t e r e s t e d  i n  d e a l i n g  w i t h  t a r g e t - r e l a t e d  
energy e x c l u s i v e l y ,  some method must be dev ised f o r  removing o r  a t  l e a s t  m i n i -  
m i z i n g  t h e  e f f e c t  o f  t h e  atmosphere. 

Fo r  t h e  purposes of  t h i s  p r o j e c t ,  LOWTRAN-6, an atmospher ic p a t h  rad iance  
model developed by t h e  A i r  Force Geophysics Labora tory ,  was used. T h i s  model 
was "designed t o  e s t i m a t e  atmoshperic t ransmi t tance  and rad iance  f o r  a g i v e n  
atmospher ic p a t h  a t  moderate s p e c t r a l  r e s o l u t i o n "  (Kneizys,  e t  a l .  , 1983) over  
an o p e r a t i o n a l  wavelength r e g i o n  from 0.25 t o  2 8 . 5 ~ ~ 1 .  

I n  o r d e r  t o  compute t h e  TIMS d i g i t a l  va lues  which would have been recorded i n  
the  absence o f  t h e  atmosphere, the parameters d e r i v e d  f rom LOWTRAN-6 a r e  used 
i n  a c o r r e c t i o n  e q u a t i o n  of  t he  form: 
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where y i s  the  c o r r e c t e d  d i g i t a l  VBILIO 
m i s  t h e  s lope  o f  t he  System Trans fer  Equat ion  
b i s  t he  i n t e r c e p t  o f  t h e  System Trans fer  Equa t ion  
a i s  Angle o f  Look from N a d i r  

EA i s  a d d i t i v e  atmospher ic pa th  rad iance  
E i s  average atmospher ic t r a n s m i s s i v i t y  

p,p'are exponents d e f i n i n g  behavior of i and EA, r e s p e c t i v e l y .  

TIMS data  used t o  t e s t  t h i s  technique were c o l l e c t e d  a t  1:00 a.m. l o c a l  t ime  
on November 21, 1983, over  a r e c i r c u l a t i n g  c o o l i n g  pond f o r  a power p l a n t  i n  
southeas t e r n  M i  s s i  s s i  p p i  . Twenty- two f 1 oa t i ng thermometers p rov ided  ground 
t r u t h ,  and were r e a d  w i t h i n  + 10 minutes of  T IMS da ta  a c q u i s i t i o n .  Readings 
taken e a r l i e r  i n  t h e  day i n d i c a t e d  t h a t  thermometer measurements were s t a b l e  
over a much l o n g e r  ( 1  hour)  t ime  frame, so t h a t  e r r o r s  f rom t h e  t ime  span 
encompassing ground t r u t h  da ta  a c q u i s i t i o n  were minimal.  
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The TIHS data Yere analyzed before and a f t e r  atmospheric c o r r e c t t o n s  Yere 
a p p l i e d  us lng  a band r a t f o l n g  m d e l  to conputt t he  abso lu te  surface tempera- 
t u r e  o f  varfous p o l n t s  on the  power p l a n t  c o o l i n g  pond. The r e s u l t s  S U ~ W J -  
r i z e d  I n  Table 1, c l e a r l y  demonstrate the d e s l r a b l l f t y  of app ly ing  a m s p h e r i c  
correct ions, .  and w h i l e  tested u s i n g  w a t e r  as  a t a r g e t .  t h e  Qchnfque developed 
i s  a l s o  app l icab le  t o  vegetated t a r g e t s .  

Be fo re  Atmospherlc A f t e r  Atmospherlc 
Correc t l o n  Correc ti on 

~ 

M u l t i p l e  R* 0.9402 0.985 
Peak- to-pea k res1 dua 1 s +1.0 c +0.4'C 
Sample s l z e  (thennometzrs) - 22 - 22 

Tab le  1. Resu l ts  o f  a L lnear  Regress lon o f  Es t imated (P red lc ted )  Water Sur- 
f a c e  Temperatures Versus Ac tua l  (Observed) Temperature Determlned 
Through the Use o f  F l o a t i n g  Thermometers. TIMS Channels 2 and 5 
Used f o r  Analysls.  
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